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Aerial refueling is an important military technology, plays a vital role in global 
military war. It can extend the cruise duration, the flight range, the combat radius and 
the payload of combat flight, and can increase quantity and the maneuverability of a 
fighter. Aerial refueling technology has become important ability needed in the world 
air power. This thesis has researched and explored the UAV flight control problem of 
UAV aircraft during docking phases in the UAV autonomous aerial refueling. 
First of all, this thesis introduced the two types of aerial refueling and refueling 
process, and further analyzed the interference in the process of autonomous aerial 
refueling. Several mathematical models were established in the paper, such as the 
dynamics model of the unmanned aerial vehicle, the dynamic model of refueling 
drogue and the atmospheric turbulence model, which had laid a solid foundation for 
the design of related observer and controllers. 
Secondly, in order to realize accurate docking between the receiving probe and 
refueling drogue during docking phase of the UAV autonomous aerial refueling, the 
docking and tracking controller of UAV was designed on the basis of reference 
observer. In order to realize the smooth tracking and docking of the unmanned aerial 
vehicle, according to the relative position of the receiving probe and refueling drogue 
measured by the relative navigation system, a reference trajectory generation module 
was designed for calculating expected trajectory of unmanned aerial vehicle at 
real-time. The expected state variables and control variables were estimated by the 
real-time observer of the unmanned aerial vehicle. Finally, a full state feedback 
controller was designed to realize the docking between the receiving probe and the 
refueling drogue and keep the relative position. 
The simulation results indicate that the docking and tracking controller can 
realize the docking between the receiving probe and the refueling drogue and keep the 
relative position.  
Finally, a flight control simulation system of the UAV autonomous aerial 
refueling was established in the simulation environment of MATLAB. The designed 
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得到了更为广泛的应用。例如，利比亚战争中，美国驻英国 24 架 F-111 轰炸机，
有 29 架加油机进行了 8 次空中加油并绕道 7000 公里，突袭了利比亚。海湾战争
期间，美军投入加油机 308 架，完成了 5.1 万次空中加油任务。科索沃战争期间，






























































1、探索阶段（1909 年-1947 年） 
自从 1909 年有关飞机发明家提出了空中加油设想后，人类便开始不断地进









3、成熟阶段（20 世纪 80 年代中期至今） 










国陆军航空队的 L.H.史密斯上尉利用软管加油技术为一架 DH-4B 型飞机加油，
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